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DETAILED ACTION 

1. This Final Office Action is responsive to Applicant's amendment filed May 27, 
2005. Applicant's amendment amended claims 1-16. Currently claims 1-16 are 
pending. 

Response to Amendment 

2. Applicant's amendment filed on May 27, 2005 with respect to amended claims 1- 
16 necessitated newground(s) of rejection. 

Response to Arguments 

3. Applicant's arguments with respect to amended claims 1-16 have been 
considered but are moot in view of the new ground(s) of rejection. 

In applicant's remarks filed May 27, 2005 applicant argues that the prior art does 
not "appear to teach" training a model to obtain weights (parameters, coefficients, 
values, etc.) utilizing polynomial regression (Paragraphs 4-5, Page 5; Page 6, 
Paragraphs 2-3). 

Examiner respectfully disagrees. Cabena et al. teach that the predictive 
modeling system and method trains and tests each of the plurality of well-known and 
widely used statistical/predictive models developed by the system wherein the goal of 
training and testing the model is to generate (select) a model that most accurately 
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reflects the data being modeled and therefore can be used to predict/forecast such 
future events as customer behavior (Pages 5, 9-10). Further Cabena et al. teach that 
part of the training and testing efforts include assigning a weight to each variable in a 
predictive model, specifically segmentation and neural networks (Paragraph 4, Page 12; 
"Field Weighting", Page 47; "adaptive connection". Page 145; "weight". Page 149), 

Examiner agrees that Cabena et al. is silent on the specific utilization of 
polynomial regression to obtain model weights as now claimed. 

However it is old and very well known that regression analysis (polynomial, 
multiple linear regression (MLR)) is a statistical analysis technique utilized to quantify 
the relationship between one or more dependent variables and one or more 
independent variables wherein the model typically takes the multi-variate form: 
y = biXi + b2X2 + ....bnXn or y = bixi + b2X^2 + ....bnx"n 

During regression analysis the constants and coefficients of the model (multi- 
variate equation) are determined (calculated, estimated, etc.) in order to "tune" (adjust, 
correlate) the model to "best fit" the data being modeled, this step being commonly 
referred to as the correlation of the model. The resulting, now correlated (trained, 
adjusted, weighted, etc.), model is then utilized to more accurately predict (forecast, 
model) such things as future customer behavior. 

In other words the old and well known methods for performing regression 
analysis (polynomial, multiple linear, auto-regression, etc.) do not solely involve the 
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selection of the model variables but also the correlation of the model (i.e. variables) to 
the data (e.g. training and test data) through the utilization of weighted coefficients 
(correlation coefficients, values, relative importance, etc.) for each of the variables in the 
predictive model resulting in a predictive model that more closely matches the expected 
results (i.e. accuracy). 

Evidence for the above-asserted facts can be found in at least the following: 

- Keller, Martin, U.S. Patent No. 6,895,411 ("The most common prediction 
methodology in data mining is the multiple linear regression approach and the so-called 
multiple polynomial regression approach, the former representing a special case of the 
later.". Column 2, Lines 8-10; Column 1 , Lines 42-68; Column 2, Lines 1-59); 

- Pednault et al., U.S. Patent Publication No. 2003/0176931 (Paragraphs 0007, 
0014, 0017, 0025, 0058); 

- Pfaffenberger et al.. Statistical Methods (1981; Pages 481-519 and 575-582); 

and 

- Data Mining Techniques (StatSoft Inc., 1984-2003; Pages 1-3). 

4. It is noted that the applicant did not challenge the Official Notice(s) cited in the 
First Office Action therefore those statements as presented are herein after prior art. 
Specifically it has been established that it was old and well known in the art at the time 
of the invention: 
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- to use splines for statistical analysis, predictive modeling, function 
approximation or model training. 

Title 

5. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Predicting Customer Behavior Utilizing 
Polynomial Regression Analysis. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cabena et al., Intelligent Miner for Data Applications Guide (1999). 

Regarding Claims 1 and 9 Cabena et al. teach a computer-implemented method 
of predicting a behavior of a plurality of customers at a plurality of future dates 
comprising (Section 1.4: Data Mining Applications, Pages 8-9; Section 1.5: Data Mining 
Techniques, Pages 9-13; Chapter 3: Case Study Framework, Pages 27-32; Chapters 4- 
7, Pages 33-132): 

- accessing a plurality of data (information) regarding a plurality of customers 
from one or more databases ("databases", data warehouse, data sources; Paragraph 1, 
Page 15, Paragraph 1, Page 20; Page 21; Figure 3); 

- generating time series (transactional, time based, overtime, etc.) information 
for a plurality of customers; 

- training a model to obtain weights (score, value, coefficients, parameters, etc.) 
for a variable wherein training is performed using at least some of the time series 
information (Section 6.3.3: Data Sampling for Training and Test, Pages 93-95; Section 
6.3.5: Train and Test, Page 95; Pages 10,12, 24, 99, 101; Figures 60, 64); 
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- that part of the training and testing efforts include assigning a weight to each 
variable in a predictive model (e.g. segmentation and neural networks; Paragraph 4, 
Page 12; "Field Weighting", Page 47; "adaptive connection", Page 145; "weight", Page 
149). 

- predicting a behavior of a plurality of customers at a plurality of future dates, 
wherein predicting is performed using the weights in the model and at a frequency 
greater than monthly (Paragraph 1, Page 73); and 

- forecasting results to a user in a graphical user interface ("Data Presentation", 
"Visualization", "Visualizer"; Bullet 2, Page 5; Section 2.3, Page 19; Page 21; Figures 2- 
3, 8 and 67). 

While Cabena et al. teach that the predictive modeling system and method trains 
and tests (i.e. correlates) each of the plurality of well-known and widely used 
statistical/predictive models utilized/supported by the system for the purposes of 
selecting/generating a model that most accurately reflects the data being modeled 
(Pages 5, 9-10) Cabena et al. does not expressly teach utilizing polynomial regression 
to obtain (determine) model weights (parameters, coefficients, etc.) as claimed. 

Official notice is taken that regression analysis (polynomial, multiple linear 
regression (MLR)) is an old and very well known statistical analysis technique utilized to 
quantify the relationship between one or more dependent variables and one or more 
independent variables wherein the model typically takes the multi-variate form: 
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y = biXi + 62X2 + ....bnXn or y = biXi + b2X^2 + ...bnX^n 

During regression analysis the constants and coefficients of the model (multi- 
variate equation) are determined (calculated, estimated, etc.) in order to "tune" (adjust) 
the model to "best fit" the data being modeled, this step being commonly referred to as 
the correlation of the model. The resulting, now correlated (trained, adjusted, weighted, 
etc.), model is then utilized to more accurately predict (forecast, model) such things as 
future customer behavior. 

It would have been obvious to one skilled in the art at the time of the invention 
that the predictive modeling system and method, with its utilization of well known and 
widely used statistical/predictive models, as taught by Cabena et al. would have utilized 
any of a plurality of well known statistical/predictive modeling techniques to correlate 
(train) the developed predictive models including polynomial regression (multiple linear 
regression) to obtain weights for each of the variables in the model in view of the 
teachings of official notice; the resultant system being able to more accurately predict 
future customer behavior utilizing a correlated (trained) model. 

Regarding Claims 2 and 10 Cabena et al. teach that the predictive modeling 
system further comprises the ability to select a forecast horizon (Page 117) and a time 
window of transactions (of six months or less, Pages 72-73 and 91 ). 
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Regarding Claims 3 and 1 1 Cabena et al. teach that the predictive modeling 
system further comprises the ability to access data regarding a customer and 
generating time series information in substantially real-time (Continuous Interactive 
Marketing (CIM), continuous marketing; Pages 28-29). 

Regarding Claims 4 and 12 Cabena et al. teach that the predictive modeling 
system includes modeling the likelihood of retention (Chapter 3.1: Customer 
Relationship Management, Pages 27-28; Chapter 7: Attrition Model to Improve 
Customer Retention, Pages 111-132; Figure 4). 

Regarding Claims 5 and 13 Cabena et al. teach that the predictive modeling 
system includes modeling future revenue (sales, purchases, etc.; Pages 34, 36, 37, 39, 
64; Table 1, Page 64). 

Regarding Claims 6-7 and 14-15 Cabena et al. teach that the predictive modeling 
system includes accessing a plurality of information regarding a plurality of customers 
as well the preparing of data including but not limited to the treatment of outliers (Page 
16; Section 4.3.2: Data Preparation, Pages 38-44; Section 6.3.2: Data Preparation, 
Page 92). More specifically Cabena et al. teach that the system iterates through the 
steps of data selection, data preparation, data mining, and results analysis (Figure 7, 
Page 14) thereby performing the data preparation portion of the process multiple times, 
before and after training has occurred. 
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Regarding Claims 8 and 16 Cabena et al. teach a system for predicting the future 
behavior of customers wherein a plurality of predictive modeling, data mining and 
statistical tools, techniques, algorithms, approximators (function approximators, 
estimators), and the like are utilized including but not limited to polynomial regression, 
neural networks and decision trees (Section 1.5: Data Mining Techniques, Pages 9-13; 
Page 24). Cabena et al. further teach that there is no single or best data mining 
technique (Paragraphs 5-6, Page 9). 

Cabena et al. does not expressly teach the use of splines. 

Official notice is taken that the use of splines for statistical analysis or predictive 
modeling or function approximation or model training is old and very well known in the 
art. Accordingly, it would have been obvious to one skilled in the art at the time of the 
invention that the predictive modeling system as taught by Cabena et al. would have 
benefited from including (utilizing) a plurality of data mining models, techniques, tools, 
etc. including but not limited to splines as a means enabling users to use the technique 
most applicable to their situation (use). 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- Simoudis et al., U.S. Patent No. 5,692,107, teach a data mining system and 
method that generates predictive models (clustering, case-based reasoning, inductive 
learning, statistical analysis, etc.) from one or more databases via a graphical user 
interface. 

- Keller Martin, U.S. Patent No. 6,829,621, teaches a system for determining one 
or more dimensions (variables) of a data mining/online analytical processing database 
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wherein the system utilizes regression analysis (function) to select the best 
variables/dimensions for the multi-dimensional database. 

- Keller, Martin, U.S. Patent No. 6.895,411, teaches a predictive modeling 
system and method that utilizes regression analysis (stepwise regression, polynomial 
regression, multiple linear regression) to correlate predictive models. 

- Pednault et al., U.S. Patent Publication No. 2003/0176931, teach system and 
method for generating predictive models, specifically segmentation models. Pednault et 
al. further teach that predictive modeling is "an area of data mining and knowledge 
discovery that is specifically directed toward automatically extracting data patterns that 
have predictive value" and further that there exists a plurality of well known methods for 
automatically constructing predictive models. 

- Neter et al., Applied Linear Statistical Models, teach a plurality of well known 
statistical analysis models, techniques and methods including but not limited to multiple 
linear regression. 

- Pfaffenberger et al., Statistical Methods, teach a plurality of well known and 
widely used statistical models and methods including but not limited to multiple 
correlation and regression (i.e. multiple linear regression, auto-regression, etc.). 

- Ng, K et al.. Customer Retention via Data Mining (Abstract), teach the 
utilization of data mining techniques to solving/modeling the problem of customer 
retention. 

- Zukerman et al., Predictive Statistical Models (Abstract), teach the utilization of 
statistical models to model (predict, forecast) customer behavior (user modeling). 



Application/Control Number: 09/681,397 



Page 1 3 



Art Unit: 3623 

- Data Mining Techniques (StatSoft Inc.), teaches the well-known utilization of 
data mining to predict (forecast, nnodel) user behavior (i.e. predictive modeling) as well 
as the utilization of a plurality of weighting techniques (bagging, boosting, etc.). 

- Garson, David, Multiple Regression, teaches the well-known and key concepts 
of multiple regression analysis. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott L. Jarrett whose telephone number is (571) 272- 
7033. The examiner can normally be reached on Monday-Friday, 8:00AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hafiz Tariq can be reached on (571) 272-6729. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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SUSANNA M. DIAZ 
PRIMARY EXAMINER 




